Molecular dynamics and entropy effects in hydrogen-bonded supramolecular polymer N,N'-di(2-methyl-2-pentylheptyl)urea dissolved in nonpolar medium.
On the basis of the static dielectric permittivity temperature behavior of the supramolecular polymer formed by N,N'-di(2-methyl-2-pentylheptyl)urea (MPHU) in carbon tetrachloride diluted solution (10% in mole fraction) and that of neat acetonitrile, it was found that two liquids of the same macroscopic polarity (expressed by the same value of the dielectric permittivity approximately 35) exhibit an essential difference in the field-induced orientational entropy change. A much higher entropy effect is observed for the liquid composed of not too numerous but highly polar molecular entities (MPHU + CCl(4)) than for the liquid composed of numerous but less polar entities (neat acetonitrile). The analysis of the dielectric relaxation spectra of MPHU + CCl(4) solutions was performed with the Davidson-Cole (DC) model. It was found that the DC exponent beta changes its value in a quite important range of 0.4-0.8, depending on MPHU concentration and temperature. This reflects an important deviation of the relaxation mechanism occurring in the supramolecular system investigated from that corresponding to the normal Brownian rotational diffusion (beta = 1).